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PRELIM INARY AMENDMENT UNDER 37 CFR gl.llSfal 

Assistant Comiaissioner of Patents 
Washington, D.C, 20231 

Sir: 

Please enter the following amendments under 37 CFR §1,115 (a) 
in the above referenced application as follows: 



In The Claims: 




Please cancel claim 1,. and add claims 2-39 all as shown 
below in the full set of all pending claims presented below. for 
the Examiner's convenience. 

^ (Newly Presented) Sh method of manufacturing monolithic VCSEL 
and photodetector pair^T^aid method comprising the steps of: 
pbck , I y 
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forming IVCSEL layers directly on a semiconductor wafer 
substrate; thfen 

forming Ahotodiodes distributed across said wafer; and 
dividing Uaid wafer into chips including a VCSEL and 
photodiode pait. 

3. (Newly Presented) The method of claim 2 wherein the step of 
forming VCSEL layers on a semiconductor wafer substrate further 
comprises : 

forming first mirror layers; 

forming a fiWst cladding layer on said first mirror layers; 
forming an a&tive region on said first cladding layer; 
forming a sec|)nd cladding layer on said active region; and 
forming second mirror layers on said second cladding layer. 

.4. (Newly Presen^^d) The method of claim 3 further comprising 
the step of: 

defining activ^nd inactive VCSELs by forming isolation 
regions therebetwe^ 

5. (Newly PresWl^ )\ The method of claim(^further comprising 
the step of: 

defining active ark inactive VCSELs by fo;rming isolation 
regions around said secdnd mirror layers of said active VCSELs 

6. (Newly Presented) Th^ method of claim further comprising 
the step of: 

defining active and inactive VCSELs by forming proton 
implant isolation regions around said second mirror layers of 
said active VCSELs. 

7. (Newly Presented) The met^d of claim (3) further comprising 
the step of: 

defining active and inactiv^ VCSELs by forming proton 
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6 layers to saidl second cladding layer. 

1 (Newly Presented) The method of claim 3 further comprising 

2 che step of : \ 

3 forming VCSEL anode contacts on a topmost second mirror 

4 layer of said actiive VCSELs. 

1 9. (Newly Presented) The method of claim 3 further comprising 

2 the step of: \ 

3 forming VCSELUnode contacts overlapping a topmost second 

4 mirror layer and sa\id isolation region of said active VCSELs. 

1 10. (Newly Presented) The method of claim 2 wherein the step of 

2 forming VCSEL layers\ directly on a semiconductor wafer substrate 

3 further comprises: / j\ 

4 first forming a^ of VCSEL cathode layers directly 

5 on said semiconduct®r\ wafer substrate. 

1 11. (Newly Pres;^nt^)\ The method of claim 2 wherein the step of 

2 forming photodiodes distributed across said wafer further 

3 comprises: \ 

4 forming photodiodes directly on said semiconductor wafer 

\ 

5 substrate at discrete locations. 

\ 

1 12. (Newly Presented) Thl^ method of claim 11 wherein the step of 

2 forming photodiodes directly on said semiconductor wafer 

3 substrate at discrete locations further comprises: 

4 first removing said VO^EL layers on said semiconductor wafer 

5 substrate at discrete locations. 

1 (Newly Presented) The itmthod of claim 2 wherein the step of 

2 forming photodiodes directly ©n said semiconductor wafer 

3 substrate further comprises: \ 

4 forming metal-semiconductor-metal photodiodes directly on 
pbcJc 
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5 said semiconductor! wafer substrate at discrete locations. 

1 (Newly Presented) The method of claim 2 further comprising 

2 the step of: 

3 forming an antlref lective coating on said photodiodes 



1 
2 
3 
4 



I'S, (Newly Presented) The method of claim 2 wherein the step of 
forming photodiodes (distributed across said wafer further 
comprises : 

forming photodi(fcdes laterally adjacent said active VCSELs 



=^ 1 16. (Newly Presented) The method of claim 4 wherein the step of 

rj 2 forming photodiodes dp-stributed across said wafer further 

J;: 3 comprises : 

£: 4 forming photodio(|es distributed on said second mirror layers 

5 of inactive VCSELs. 

=^ 1 17. (Newly Presenteti^T^he method of claim 3 wherein the step of 

^ 2 forming photodiodes Ifiisuributed across said wafer further 

=^ 3 comprises : ^ 

^ 4 forming distribtft^d p-type layers on a topmost second mirror 

5 5 layer; 

6 forming an intrins:^c layer on said distributed p-type 

7 layers; 

8 forming an n-type l^yer on said intrinsic layers; 

9 forming a photodiodd^ cathode contact on each of said n-type 

10 layers; and 

11 forming distributed rihotodiode anode contacts on said 

12 topmost second mirror layel 



1 18. (Newly Presented) The toethod of claim 5 further comprising 

2 the step of: 

3 prohibiting operation ot said inactive VCSELs by 

4 electrically short circuitind said semiconductor wafer substrate 
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5 to said photoditode anode contact. 

1 19. (Newly Presented) A method of manufacturing an integrated 

2 VCSEL and photod^tector pair, said method comprising the steps 

3 of: 

4 forming layets of a VCSEL on a semiconductor substrate; 

5 forming layeAs of a photodiode on a top-most layer of a 

6 first portion of sWid VCSEL layers; 

7 isolating a sicond portion of said VCSEL layers from said' 

8 photodiode layers bW implanting an isolation region between said 
p 9 first and second portions of said VCSEL layers; 

IJIO forming a VCs/oj cathode contact connected to said 

;£Jll semiconductor subs'tnkte; 

jpl2 forming a VCSMTakode contact connected to said top-most 

'jfl3 VCSEL layer in saM ^edond portion; 

:ja4 forming a pho|:odLbde cathode contact on a topmost layer of 

;i^l5 said photodiodVSraye^ ; and 

forming a photodjlode anode contact on said top-most VCSEL 

^17 layer of said first pottion of said VCSEL layers. 

□ 1 20. (Newly Presented) Whe method of claim 19 wherein the step of 

2 forming a VCSEL anode contact connected to said top-most VCSEL 

3 layer in said second porition further comprises: 

4 forming a VCSEL anoMe contact overlapping said top-most 

5 VCSEL layer in said secor^i portion and said isolation region. 

1 21. (Newly Presented) The^method of claim 19 further comprising 

2 the step of: 

3 prohibiting operation oV said first portion of said VCSEL 

4 layers as a VCSEL by electridally short circuiting said substrate 

5 to said topmost layer of saidycSEL layers in said first portion. 

22. (Newly Presented) A moncjlithic optical transmitter and 
receiver pair comprising: 

pbck 
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a semiconductor substrate. 

an optical transmitter fofrmed on said substrate; and 
an optical receiver formid laterally adjacent said optical 
transmitter, said optical receiver optically and electrically 
7 isolated from said optical transmitter . 



1 23. (Newly Presented) The device of claim 22 wherein saJ 

2 optical receiver further comprises: 
a photodiode. 



1 24. (Newly Presented) The device of claim 22 

2 optical transmitter further comprises: 

3 a VCSEL having a plurality of layers 



lerein said 



1 -25. (Newly Presented) The device of izTlaim 24 wherein said VCSEL 

2 further comprises: 

3 an isolation region defining/discrete areas of active VCSEL 

4 layers and discrete areas /f ii^^tive VCSEL layers • 

1 26. (Newly Presented) The JSevice of claim 25 further comprising: 

2 means for disabling /inactive VCSEL layers. 



1 
2 
3 
4 
5 
6 
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8 



27. (Newly Presented^ The device of claim 22 wherein said 
optical transmitter/ further comprises: 

first mirror/layers formed on said substrate; 

a first codding layer formed on a topmost first mirror 
layer; 

an active region formed on said first cladding layer; 
a second cladding layer formed on said active region; and 
se^zfond mirror layers formed on said second cladding layer. 



1 
2 
3 



28./ (Newly Presented) The device of claim 27 wherein said active 
region further comprises: 



at least one quantum well layer; 
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1 29. (Newly Presented) The device of claim 28 wherein said fir^ 

2 and second mirror layers further comprise: / 

3 epitaxially grown distributed Bragg reflectors. / 

1 30. (Newly Presented) The device of claim 22 wherein y^id 

2 optical receiver further comprises: / 

3 a photodiode formed on a topmost second mirraf layer of said 

4 inactive VCSEL* layers. / 

1 31. (Newly Presented) The device of claim 2^ wherein said 

2 optical receiver further comprises: / 

3 a p-type layer formed on a topmost/second mirror layer of 

4 said inactive VCSEL area; y / 

5 an intrinsic layer formed on s^d p-type layer; 

6 an n-type layer formed/oh sa^ intrinsic layer; 

7 a photodiode cathode Os^iitkct formed on said n-type layer; 

8 and \/^^ 

9 a photodiode anode formed on said topmost second mirror 
10 layer. / 

/ 

1 32. (Newly Presented^ The device of claim 2 6 wherein said means 

2 for further comprises: 

3 an electrica/ short circuit between said substrate and said 

4 photodiode anode. 

/ 

1 33. (Newly^resented) The device of claim 22 further comprising: 

2 a nonr reflective coating on said optical receiver. 

1 34. (Niwly Presented) The device of claim 22 wherein said 

2 optical receiver further comprises: 

3 /a photodiode formed on said semiconductor substrate. 

1 (Newly Presented) The device of claim 31 wherein said 

2 photodiode further comprises: 
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a metal-semiconductor-Jnetal photodiode . 

36. (Newly Presented) An Jrray of monolithic optical transmitter 
and receiver pairs formed hiy the process of claim 19. 



37. (Newly Presented) An 
photodetector pairs formed 



ifiatrix of monolithic VCSEL and 
by the process of claim 2. 



38. (Newly Presented) A 
receiver pair formed by tho 



39. (Newly Presented) A 
receiver pair formed by the 



racjnolithic optical transmitter and 
process of claim 13. 



mc^olithic optical transmitter and 
process of claim 18. 



REMARKS 



The above claims were added to clearly distinguish the 
present invention. Applicant respectfully requests that the 
Examiner allow the claims and pass this case to issue. 



Respectfully Submitted, 
Irell & Manella LLP 

Norman E. Bruneil, Reg. No. 26,533 

1800 Avenue of the Stars, Suite 900 
Los Angeles, CA 90067-4276 

(310) 277-1010 

(310) 203-7199 Facsimile 

nbrunell@irell . com 
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